Introduction {#S0001}
============

Clinical research trials are critical to the advancement of medicine, especially for the discovery of new pharmaceutical entities, vaccines and medical devices. A typical clinical trial is an experiment that involves human participants in order to generate scientific knowledge that can subsequently be applied for the benefit of the society, at large.[@CIT0001] The product being investigated could be a drug molecule, vaccine, nutritional supplement or therapeutic or surgical procedure.[@CIT0001] The use of human subjects in these trials introduces specific challenges, particularly violations of ethical rights and health hazards.[@CIT0002] Consequently, regulations have been developed to protect human rights and the dignity of individuals participating in biomedical research.[@CIT0003]

Recently, increasing rates of participation of developing nations in multi-center clinical studies have been noticed.[@CIT0004] This increased participation could be because of reduced operational costs, ease of recruiting study subjects, ability to conduct research without stringent norms and improved regulatory capacity of these countries.[@CIT0004],[@CIT0005] As a general principle, the participation of an individual in a clinical trial should be based on a complete, transparent and satisfactory understanding of all aspects of the study along with informed consent to participate. In addition, it also depends upon the factors motivating a person to participate in the trial. This motivation to be involved with a clinical trial may vary from person to person. Prospective participants could be motivated by the intrinsic desire to help others or to advance the horizons of knowledge in medical science.[@CIT0006] Some could be attracted towards a better quality of care available as part of many clinical trials.[@CIT0006] However, amidst these underlying possible causes of motivation, there is also a growing concern that the basic principles of bioethics may be violated in developing countries.[@CIT0007] The characteristics of study populations from these low-resource settings, such as poverty, illiteracy, lack of education and limited availability/access to health care, may create inherent bias.[@CIT0008] The study subjects may not understand the study processes in detail or may participate in clinical studies because they do not have access to quality medical care. Studies have also noted that human subjects from these impoverished settings are more amenable to participation in the clinical trial because of the expectation of financial benefits.[@CIT0009]--[@CIT0011]

While clinical research participants who suffer from diseases are often keen to participate in research with the hope of gaining possible therapeutic benefits and free medical treatment, or to help better understand the disease that afflicts them, the motivations of healthy participants are likely to be quite different.[@CIT0012],[@CIT0013] Healthy volunteers for clinical trials are important for bioequivalence studies that involve the development of new drugs, testing new formulations as well as investigating drug safety, dosing, and pharmacokinetics.[@CIT0014],[@CIT0015] Recent years have observed increasing importance of bioequivalence studies due to a surge in the production and consumption of pharmaceutical products. There is a substantial lack of studies that examine the reasons why healthy individuals volunteer to participate in research. Only a few studies report the motivations of healthy volunteers in clinical research trials.[@CIT0010],[@CIT0011],[@CIT0016]--[@CIT0018] The widespread notion is that healthy volunteers who enroll in clinical research are motivated strictly by financial incentives.[@CIT0019],[@CIT0020] Financial incentives offer a peculiar ethical dilemma, that too in a low-income setting. There is a growing concern that volunteers who are only motivated by monetary gains often disregard health risks or may not be able to properly assess the risk in a particular study.[@CIT0021] There is also a concern that payment for research participation disproportionally attracts low-income volunteers and thus results in research that may lack external validity.[@CIT0021] With these considerations, the current study was done with the primary objective of identifying the specific motivators that prompt healthy volunteers to participate in clinical studies and to elucidate the socio-demographic factors that determine participation in the trial solely with the intention of securing financial gains.

Materials And Methods {#S0002}
=====================

Study Design And Participants {#S0002-S2001}
-----------------------------

This cross-sectional study was conducted among subjects who participated as "healthy volunteers" in clinical trials conducted by Contract research Organizations (CROs) of Delhi. These CROs usually conduct bioavailability and bioequivalence studies. A volunteer-providing agency based in Delhi that provided volunteers to these contract research organizations was contacted. A list of all healthy volunteers who previously participated in one or more clinical trials was made and participants for this study were selected randomly from this list. Volunteers in the age group of 18--55 years who had participated in at least one clinical trial and who consented to participate in the current study were included. Institutional ethics committee approval from Jamia Hamdard University was sought before the study was started (Ethics approval number XX). Written informed consents were obtained from the participants. Data were collected over a time period of 1 year, from April 2016 to March 2017.

Sampling Technique And Sample Size {#S0002-S2002}
----------------------------------

The list of volunteers was procured from volunteer-providing consultancy. The list consisted of about 1010 male volunteers and 125 female volunteers. Participants for this study were selected randomly, using a random number table. A total of 400 participants were selected out of which 356 were males (356/1010=35.2%) and 44 were females (44/125=35.2%). We ensured that there is a similar representation of both sexes in terms of proportion drawn from the list of participants. We used the formula 4p (1-p)/d^2^ to calculate the required sample size where p= expected prevalence or proportion (we assumed the prevalence of participation "solely" because of financial gains to be 50% as there are no data available from Indian context on this issue); d=absolute precision of 5%. The total sample size came out to be 400.

Tools Used For Data Collection And Data Collection Procedure {#S0002-S2003}
------------------------------------------------------------

Pre-tested, validated semi-structured questionnaires were used to collect baseline socio-demographic data; information about factors motivating participation in clinical trials and pattern of utilisation of money received against participation in the trial. The data were collected at the study office by trained study investigators through face-to-face interactions. We conducted three focus group discussions (FGDs) to understand the motivation behind their participation in previous clinical trials. Each FGD consisted of 6 to 8 participants. These FGDs were conducted by trained study investigators with assistance from additional personnel involved in the study. A detailed list of questions to be discussed was prepared in advance of conducting the FGDs.

Data Analysis {#S0002-S2004}
-------------

The data were analyzed using the software "Statistical Package for Social Science" (SPSS) version 21.0. Distribution of data was examined. Descriptive statistics were used and results were expressed as percentages as the data were categorical in nature. The primary outcome of the analyses was to identify specific motivators that prompt healthy volunteers to participate in clinical studies and to identify factors that determine participation in the trial solely with the intention of securing financial gains. In order to identify specific motivators for participation in clinical studies, we adopted two data collection strategies. Firstly, we conducted focus group discussions (FGDs). Data from FGDs were analysed using a thematic analysis. Data were analyzed in the local language so the researcher stayed as close to the participant's verbatim as possible. Each discussion was recorded with prior written informed consent. These discussions were expanded and transcribed. The transcriptions were reviewed and read carefully to understand and identify the emerging themes. Excerpts from the original transcripts were included in the analysis. Secondly, we used a semi-structured questionnaire to document the reported reasons for participation in the trial. These responses were coded and entered in the database for analyses. We calculated the proportion of study subjects that reported a particular reason.

We performed logistic regression to determine the factors that influenced participation in the trial purely with the motive of securing financial gains. The outcome was coded as "0" for those who did not participate mainly because of financial gains and "1" for those who had financial gains as the only motive to participate. Potential variables were put in the univariate model and their corresponding p-value was recorded. All those variables for which the p-value was less than 0.20 were taken forward for the multivariable regression analysis. We used a stepwise backward method for multivariable regression and reported associations using the odds ratio with 95% confidence intervals. A p-value of \<0.05 was considered for statistical significance.

Results {#S0003}
=======

Socio-Demographic Details Of The Study Participants {#S0003-S2001}
---------------------------------------------------

[Table 1](#T0001){ref-type="table"} presents the socio-demographic details of the study participants. The majority (89.0%) were males, in the age group of 18 to 28 years (60.0%), residing with 5 to 8 dependent family members (72.5%), married (74%) and living in a joint family (67.0%). Most of them were educated till middle school (49.8%) and 6.2% were illiterate. More than a half (59.8%) were earning less than 5000 rupees per month (71 USD/month) and a similar proportion of the volunteers were residing in urban non-slum areas of Delhi. The majority of volunteers (56.5%) had participated in 1 to 3 clinical trials. Around two-fifth (38%) volunteers participated in 4 to 6 clinical trials. The remaining participants were involved in 7 to 9 (3.0%) and ≥10 (2.5%) clinical trials, respectively.Table 1Socio-Demographic Characteristics Of Study Participants (N=400)Socio-Demographic VariablesN = 400n%**State of Origin** Delhi29874.5 Outside Delhi10225.5**Age group (yrs)** 18--2824060.0 29--3814636.5 \>38143.5**Marital status** Married29674.0 Unmarried10426.0**Educational qualification** Illiterate256.2 Middle school completed19949.8 High school completed10426.0 Intermediate and above7218.0**Current residence** Urban slum16641.5 Urban non-slum20050.0 Rural348.5**Religion** Hindu30476.0 Muslim9022.5 Others (Sikh and Christian)61.5**Sex** Male35689.0 Female4411.0**Dependent Family Members** \< 4 Members9624.0 5-8 Members29072.5 \> 8 Members143.5**Type of family** Nuclear family13233.0 Joint family26867.0**Monthly income (Rs)** ≤ 5000 (≤71 USD)23959.8 5001 to 10,000 (\>71 to 143 USD)5614.0 \>10000 (\>143 USD)10526.2**Occupation** Unemployed184.5 Un-skilled worker27268.0 Semi-skilled worker6215.5 Skilled worker287.0 Clerical, shop/farm-owner, etc.123.5 Semi-professional41.0 Professional41.0

Motives Driving Participation In A Clinical Trial {#S0003-S2002}
-------------------------------------------------

The majority of the volunteers (77.5%) reported that their sole intent to participate in clinical trials was for monetary gain ([Table 2](#T0002){ref-type="table"}). Around a tenth of the volunteers participated in clinical trials with the intent to advance scientific knowledge and considered such an act as a social cause. Another reason reported was the benefits of free medical check-ups (4.5%). A total of 5.0% of volunteers reportedly participated with the intent of getting free medical check-ups as well as the financial benefits ([Table 2](#T0002){ref-type="table"}).Table 2Self-Reported Motives Behind Participation Of Volunteers In Clinical Trials (N=400)Reason(s) ReportedTotal No. Of Respondents (N)%Only for financial gain31077.5In the interest of advancing science and benefit of the society369.0Only for free medical check-up184.5Both for free medical check-up and financial gain205.0Both social cause and for financial gain123.0Both the social cause and for free medical check-up41.0

Factors Influencing Participation In A Trial Solely For Financial Gains {#S0003-S2003}
-----------------------------------------------------------------------

We explored factors that influenced participation in clinical trials "solely" for financial benefits. In the multivariable model, after adjusting for all potential confounders, we found that participants in the age group of 29--38 years \[OR 2.98; 95% CI: 1.63--5.45\], those that were married \[OR 2.21; 95% CI: 1.28--3.61\], those residing in urban slum \[OR 2.98; 95% CI: 1.22--6.81\], male participants \[OR 2.92; 95% CI: 1.37--5.68\], those with high number of dependent family members (ie 5 to 8) \[OR 4.12; 95% CI: 2.29--8.03\] and those earning less than 5000 INR (71 USD) a month \[OR 3.19; 95% CI: 1.94--6.04\] had higher odds of participating in a clinical trial purely for the financial benefits ([Table 3](#T0003){ref-type="table"}). Further, compared to those who had participated in 1 to 3 trials previously, those who had participated in 4 or more trials had higher odds of participation for financial gains \[OR 2.23; 95% CI: 1.37--3.98\]. It is worth noting that compared to those who were illiterate, those educated till intermediate and above had lower odds of participation \[OR 0.37; 95% CI: 0.16--0.97\] in the trial due to monetary benefits.Table 3Factors Associated With Participation In Clinical Trials Solely With The Intent Of Securing Financial Gains (N=400)Participation For Financial BenefitsProportion (%)UnivariateMultivariateOR (95% CI)OR (95% CI)**Age group (in years)** 18--28170/240 (70.8)RefRef 29--38130/146 (89.0)3.34 (1.81--6.45)\*2.98 (1.63--5.45)\* \>3810/14 (71.4)1.03 (0.28--4.64)0.93 (0.25--4.49)**Marital status** Unmarried68/104 (65.4)RefRef Married242/296 (81.7)2.37 (1.39--4.02)\*2.21 (1.28--3.61)\***Educational status** Illiterate18/25 (72.0)RefRef Middle school completed172/199 (86.4)2.47 (0.79--6.94)2.23 (0.52--6.18) High school completed87/104 (83.6)1.99 (0.60--5.98)1.87 (0.49--5.12) Intermediate and above33/72 (45.8)0.33 (0.10--0.96) \*0.37 (0.16--0.97)\***State of origin** Delhi228/298 (76.5)RefRef Outside Delhi82/102 (80.4)1.26 (0.70--2.32)1.18 (0.67--2.19)**Place of residence** Rural20/34 (58.8)RefRef Urban slum135/166 (81.3)3.05 (1.27--7.13) \*2.98 (1.22--6.81)\* Urban non-slum155/200 (77.5)2.41 (1.03--5.47) \*2.13 (0.79--4.75)**Religion** Hindu236/304 (77.6)RefRef Muslim72/90 (80.0)1.15 (0.63--2.19)1.12 (0.64--1.87) Others2/6 (33.3)0.14 (0.03--1.04)0.23 (0.07--1.16)**Sex of the participant** Female25/44 (56.8)RefRef Male285/356 (80.1)3.05 (1.49--6.12) \*2.92 (1.37--5.68)\***Type of family** Nuclear100/132 (75.8)RefRef Joint210/268 (78.4)1.16 (0.68--1.94)1.08 (0.64--1.78)**Number of dependent family members** ≤452/96 (54.2)RefRef 5 to 8248/290 (85.5)4.90 (2.87--8.65) \*4.12 (2.29--8.03)\* \>810/14 (71.4)2.11 (0.56--9.82)1.93 (0.52--9.22)**Monthly income (in INR)** \>10,000 (\>143 USD)67/105 (63.8)RefRef \>5000 to 10,000 (\>71 to 143 USD)35/56 (62.5)0.95 (0.46--1.96)0.87 (0.44--1.83) ≤5000 (≤71 USD)208/239 (87.0)3.81 (2.12--6.84) \*3.19 (1.94--6.04)\***Number of trials previously participated in** 1--3160/226 (70.8)RefRef ≥4150/174 (86.2)2.57 (1.49--4.52) \*2.23 (1.37--3.98)\*[^1]

Pattern Of Utilization Of The Money Received For Participation In The Trial {#S0003-S2004}
---------------------------------------------------------------------------

All the respondents reported receiving financial incentives for their participation in the trial. The majority of the volunteers (52.0%) reportedly spent the money received predominantly in fulfilling the basic needs of their family such as food, house rent and education of their children ([Figure 1](#F0001){ref-type="fig"}). Around a fifth (27%) used the money as savings for their future. Thirty-two (8%) volunteers spent the money mostly on health care and the remaining 13% reported that they spent most of the money received for the consumption of alcohol and other substances meant for abuse ([Figure 1](#F0001){ref-type="fig"}).Figure 1Utilization pattern of money received for participation in the clinical trial (N=400).

Findings Of The Qualitative Interviews {#S0003-S2005}
--------------------------------------

A total of 3 focus group discussions (FGDs) were done with the study participants. Each FGD consisted of 6 to 8 participants. These discussions were centered on understanding the prime motive that drives participation in clinical trials. Financial incentives emerged as one of the important considerations along with the availability of free health care check-ups during the time of participation in the trial. ""I have participated in clinical trials mainly because they pay well and at the same time, they do health checkups for free and I get to know how my health is." \[Male; 28 years; had participated in 2 trials\]" "I have a big family and I am the only earning member. I have many responsibilities at home and participating in these studies provides me some additional income. Although, it might sound unreasonable but money is the key attraction for me. \[Male; 34 years; had participated in 5 trials\]"

Some participated only with the expectation to have free medical services as part of the study. "I was getting regular medical check-ups so I was quite happy with that. I could not have afforded the health care otherwise. \[Female; 29 years; participated in 2 trials\]"

There were some participants that said that their motivation to participate in the trial was to help advance scientific knowledge and help others. "I participated with the idea that my involvement in studies could help getting answers to health related issues. If not many people participate, nobody's is going to know the answers. \[Female; 31 years; participated in one trial\]"

Discussion {#S0004}
==========

Because of its large population and growing capacities for biomedical research, India is increasingly recognized as a potential site for health research.[@CIT0022],[@CIT0023] Enrollment and sustained participation are undoubtedly the most important phases of a clinical trial.[@CIT0024],[@CIT0025] It is important to identify the reasons driving participation in clinical studies in order to ensure that the clinical trial does not suffer from high dropouts, and the results emerging from the trial have robust validity. Our study identified factors facilitating trial participation among apparently healthy subjects. Such insights into the mindsets of subjects in relation to trial participation can guide investigators and sponsors when they plan trials in the future. Non-consideration of these factors during the planning stage may lead to delays in the trial enrolment and subsequent implications on trial completion and costs.

Previous studies have highlighted a wide array of factors that determine this willingness to participate such as education, age of the participant, participant preference for a certain treatment, and a multitude of other reasons.[@CIT0009],[@CIT0024]--[@CIT0028] Apart from these, there are other factors that cannot be generalized to individuals from varied cultures with divergent lifestyles, socio-economic environments and religious beliefs. This is especially applicable in large culturally diverse settings such as India.[@CIT0029] Another important aspect to note is that individuals who suffer from any ailment often put forward their desire to participate in a trial with the expectation of securing free medical care or therapeutic benefits from the drug under investigation; however, we do not fully understand the underlying motivations of healthy participants.[@CIT0012],[@CIT0013],[@CIT0029] In the present study, we aimed to identify motivators that prompt "healthy" volunteers to participate in clinical studies. We also attempted to document factors that determine participation in the trial "solely" with the intention of securing financial gains. As an additional objective, we also aimed to assess the pattern of utilization of money received against the participation in a trial.

We found that the majority of the volunteers (\~78%) reported that their sole intent to participate in clinical trials was for monetary gains. Similar findings underlying financial motives as the prominent reason to participate in clinical trials have been reported by previous studies as well.[@CIT0009],[@CIT0010],[@CIT0025],[@CIT0030],[@CIT0031] For instance, in a survey conducted by Walsh et al, "non-volunteers" for a clinical trial were less likely to report financial motivations as a reason to participate in research than those who volunteered (52% vs 81%, respectively).[@CIT0030] This probably suggests that for prospective volunteers, financial gains could be an important factor determining their willingness to take part in a trial. A study from Indonesia showed that financial motivation could increase the number of individuals willing to participate in a vaccine trial.[@CIT0025] A fairly recent meta-analysis aimed to document the factors leading to participation in clinical trials in Indian context reported that willingness to participate was more pronounced in the presence of monetary remuneration and the respondents expected an incentive for clinical trial participation either in terms of monetary gains or incentives.[@CIT0029]

In our study, we also found that a tenth of the participants got involved in the trial because of underlying altruism. This proportion is much less than that reported from developed settings. Berg et al (2010) assessed the attitudes of participants towards pharmacokinetic (phase I) studies in the United States.[@CIT0032] The majority of the subjects (72%) identified altruistic reasons for participation. This difference in the underlying motivation to participate in a trial among low-resource settings and developed settings does not come as a surprise. In a developing country like India where poverty is widespread, participating in clinical trials that offer monetary incentives is seen as a viable additional source of income. Even when the trial does not offer financial compensation, free care and medical treatment proves to be a compelling reason for individuals who otherwise fail to afford the cost of treatment.[@CIT0029]

Through logistic regression, we identified certain factors that were strongly associated with the decision to participate in the trial purely for financial gains. We found that increased age, being married, residing in an urban slum, male sex, having a high number of dependent family members and monthly earning of less than 5000 INR led to higher odds of participating in a clinical trial purely for the financial benefit. On the contrary, being educated lowered the odds of participation due to monetary benefits. The findings seem pragmatic and plausible as the factors associated with increased odds of participation due to monetary gains are also the factors that are an indirect proxy for low socio-economic status and increased familial responsibilities. It is striking to note that those who had participated in an increasing number of trials were more likely to participate because of only financial gains. We also found that around four-fifths of the participants used the money received in return for their participation in a trial for fulfilling the basic needs of the family and savings for future. This highlights that even though the intent of financial gains may predominate their reason to participate, yet the money accrued is brought to use in a reasonably accepted manner. It was, however, concerning that around 13% of the participants used the money to procure substances meant to be abused such as alcohol and/or tobacco. Stringent mechanisms should be instituted to ensure that the financial gains received during participation in trials should not be utilized in a manner that is harmful for health. Other option could be to restrict giving cash but instead provide benefits in forms such as health care vouchers, educational assistance for their children etc.

Strengths And Limitations Of The Study {#S0004-S2001}
--------------------------------------

There are a limited number of studies that focus on understanding the specific attitudes and willingness of healthy volunteers, particularly within the Indian population, to participate in a clinical trial. This is probably one of the few such studies. Our study population comprised of individuals who had earlier participated in clinical trials and therefore the data generated from this study are backed by their previous experiences and present the current scenario. One of the major limitations of this study is the relatively small sample size and from within a specified region of the country, ie Delhi, which curtails the external validity of the findings. Another limitation is the use of self-reported information. We used pretested semi-structured questionnaires for collecting data from the participants. Lack of reliable methods to verify the information provided could lead to potential reporting bias in this study.

One major limitation that we acknowledge is the bias in the selection of participants, as those registered with a "volunteer recruitment agency" were more likely to be registered for the purpose of remuneration. Hence, the generalizability of the universe of healthy volunteers was limited. Further, the volunteer recruitment agency that we contacted for the study provided participants largely for BA/BE studies, and these studies are known to compensate participants. However, vaccine studies and other phase 1 studies also require healthy participants but do not compensate on the same scale. Therefore, our study sample was not largely representative, and therefore, the external validity of the findings is limited.

Conclusions {#S0005}
===========

Our study shows that healthy volunteers in Delhi consider participation in clinical trials mainly because of the prospect of financial reward. Being of male sex, married, having low income and a higher number of dependent family members are the key factors that are associated with the intent to participate solely based on expectations of monetary gains. Our study highlights a clear need for more research to inform judgments around the ethics of providing financial rewards and enrollment of healthy research volunteers.
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[^1]: **Note:** \*Statistical significance at p-value\<0.05.
